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INTENDED LEARNING OBJECTIVES (ILO® 


1. Describe the development of the 
pituitary, thyroid, parathyroid, and 
supra-renal glands. 

2. Describe the common anomalies of 
the endocrine glands. 


Lecture Plan © 


1. Part 1 (5 min) Introduction 
2. Part 2 (35 min) Main lecture 
3. Part 3 (5 min) Summary 


4. Lecture Quiz (5 min) 
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Key Points © 


1. The development of the pituitary, thyroid, 
parathyroid, and supra-renal glands 
2. Anomalies of the endocrine glands 


Ul 
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Pituitary gland (hypophysis 
cerebri) 


>After formation of 
the head fold, the 
buccopharyngeal Stomodesm 
membrane is buried b 
at the bottom of an pharyngeal 


ectodermal Membrane 
depression called Septum 
stomodeum p. bi 
"primitive mouth” in AS 
between the | 
forebrain cranially 17 = 
A 


and the primitive 
heart caudally. 


Cloocal memb. 
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Pituitary gland (hypophysis 
At has double origin: cerebri) 


A.he anterior pituitary (the glandular part): 

"It is derived from a diverticulum “Rathke's pouch” which arises during 
the 3rd wk from the ectodermal roof of primitive mouth “stomodeum” 
just cranial to the buccopharyngeal membrane and notochord. 

Bhe posterior pituitary (the neural part): 

"It is derived from a tubular down growth "infundibular process" from the 
floor of diencephalon. 


B Craniopharyngeal C 
canal 


Future sphenoid sinus 


Infundibulum 


Lumen of ahi 
diencephalon enen 


Rathke's pouch 
Pars tuberalis 


— $ 
Pharyngeal PP | 
hypophysis AN i Pars nervosa 
\ Anterior 
Sphenoid lobe 
Notochord st 
Oral cavity ee Spheno-occipital Pars intermedia 
Rostral tip synchondrosis 
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Pituitary Development 


diencephalon 


/ N d Rathke's 


pouch 


anterior posterior 


— — 
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3. 


4. From the thick rostral wall, 


Pituitary gland (hypophysis 
cerebri) 


Fate of Rathke's pouch: 


As it grows towards the 
infundibulum, its connection 


with the roof of stomodeum is 


elongated to form a slender 


stalk which disappears by the 


2™ month. 
It forms a vesicle: 


. The anterior wall thicke 


the anterior lobe (pars 
distalis). 


. The posterior wall remains 


thin the pars 

intermedia. 

The cavity becomes reduced 
the pituitary cleft. 


two wing like processes bud 


Posterior pituitary gland 


yenital Module 
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Anterior 


Infundibular 
stalk 


' oe Intermediate 
Rathke's pouch lobe 
Root of 
pharynx 
Hypothalamus 
Infundibulum 
Anterior lobe 
intermediate lobe 
Neural Ic 
Forme 
Residual lumen of stal 
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Pituitary gland (hypophysis 


cerebri) 
_Fate of the Infundibulum Hypothalamus 
infundibulum: Pars intermedia 
1The lower part 
expands 


the pars nervosa. 


2The upper Part 
remains narrow 


the pituitary stalk. 
3The upperend 
remains patent 
the infundibular slideserve.com Posterior pituitary gland 
recess of 3rd ventricle. 


„ Anterior 
Tle 7 _ pituitary 
gland 
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Pituitary gland (hypophysis 
cerebri) 


terminali, | Anterior Optic 
~ commissure recess 


| yer 


„Infundibulum 


U Anomalies: 
" Ectopic gland present along the si ue) 7 
course of Rathke's pouch. 
" Craniopharyngeal canal is 
sometimes present in the sphenoid opiniami 
bone, marking the original course b A 
of the stalk of Rathke's pouch. anterior tobe / 


of hypophysis 


„Circular sinus 


Corpus mammillare 
Post. cerebral artery 


Basilar artery 


Pons 


Future sphenoid sin B 
infundibulum uture sphenoid sinus 


umen 0 
diencephalon 


Optic chiasma 


Rathke's pouch 
Pars tuberalis 


— 3 
Pharyngeal Y j 
hypophysis Pars nervosa 
Anterior 
lobe 
Oral cavity Notochord Spheno-occipital Pars intermedia 
i synchondrosis 
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Pituitary gland (hypophysis 
cerebri) 


U Anomalies: 

" Craniopharyngioma 

> Common tumor in 
childhood 

> Causes 
hypopituitarism 

> It is caused by 
remnants of 
Rathke's pouch 


Craniopharyngioma 
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* 


students 
activity 


List the derivatives of the Rathke's pouch. 


Thyroid Gland 


Mandibular 
process Foramen cecum 


Y 


Langman: Medical embryology; 14‘ edition 
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Thyroid Gland 


"A median 
endodermal 
thickening 
appears in the 
floor of the 
pharynx between 


> L 
the tuberculum SA 


impar and the 
copula at the site 
of the foramen 


caecum. 
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Thyroid Gland 


"It becomes invaginated forming a diverticulum which 
descends as a tubular duct called the “thyroglossal duct” 
infront of the pharynx, infront of the hyoid bone, and forms a 
recurrent loop behind it, then infront of the laryngeal 
cartilages and reaches its final position infront of the 
trachea. 


Tongue I Foramen 
N > cecum 
Foramen cecum 


| thyroid gland 
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Thyroid Gland 


Pyramidal lobe _ 
A hryroid gland 


Keith L. Moore: Before we are born, 7th 
edition 
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Tongue 


Thyroid Gland 


18 


Thyroid Gland 


"The lower end of the duct 
becomes bilobed and the 
gland is thus formed of 2 
lateral lobes connected bya 
median isthmus. 


"Celis at the lower end of the 
thyroglossal duct proliferate 
= Iry & 2ry 
thyroid follicles which start 
to function at the end of the 
3ra month. 


"The ultimobranchial body 
(from the 4t pouch) invades 
the gland =} the 
parafollicular or C-cells 
which secrete calcitonin. 
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Thyroid Gla 


Fate of the rest of the 
thyroglossal duct: 


1. The infrahyoid portior==="»> 
the levator glandulae 
thyroidae * the 
pyramidal lobe. 


2. The suprahyoid portion 
disappears. 


3. The site of origin of the 
duct is marked by the 
foramen caecum at the 
apex of the sulcus € 
terminalis of the tongue. 
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Thyroid Gland 


Ll Anomalies: 

" Congenital cretinism: due 
to congenital absence of 
thyroid. 

e Child shows: 

> Impaired skeletal growth 

> Mental retardation 

> Dry skin 

> Wide set eyes 

> Periorbital puffness 

> Large protubrant tongue 

> Broad nose 
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Thyroid Gland...... 


TA Foramen cecum 
Q Thyroglossal cyst 
| Py Epiglottis 


JAnomalies: 

" Aberrant thyroid tissue: 3 Hyoid bone 
Lingual thyroid, supra-, — 
retro- & infra-hyoid or eee vos cartilage 
retrosternal. 


Cricoid cartilage 
" Thyroglossal cyst and c 
fistula: The fistula is due 

to rupture of the cyst. 
They differ from 
branchial cyst and fistula 
in being close to the 
midline and in moving up 
with deglutition. 


Thyroglossal cyst 
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Thyroid Gland 


Thyroglossal 
cyst 


ec 
| Mi 
ih} UTA 


un 


Thyroglossal (median cervical) cyst 
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Parathyroid Gland 


" Superior parathyroid: 


develops from the 
fourth pharyngeal 
pouch. 


develops from third 
pharyngeal pouch. 


Inferior parathyroid 
derived from third 
pouch is carried 
farther caudally by 
the descent of the 
thymus gland. 
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Inferior parathyroid: 


Maxillary ./ 


i 
Prominence == | 
Mandibular YE — Ü— Ke: iii 
ominencde paa Prim. 
` tympanic 
Clefts ) Pouches É cavity 


(8 S ERA Parathyroid 

gland (Inf.) 
= ＋ S | = Thymus 
3 9 li 2. 4 „ 


-i | 5 Cervical N 
sinus N 
A 
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| j 
Ext. Auditory 
E auditory am tube 
meatus ll 
„ Palatine 
tonsil 


IV) Parathyroid 


A 


land (sup.) 


Ultimo- 
branchial 
body 


Parathyroid Gland 


Superior parathyr« 


Inferior 
parathyroid 
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Parathyroid Gland 


U Anomalies: 


1. Ectopic parathyroid: e.g. Inferior 
parathyroid my descend into thorax 
with th............ ye 


parathyroid gland 


Persistent iia Pl o” 
a 


thyroglossal duct 


Accessory 
thymic tissue 


Thyroid 
cartilage 


Thyroid gland 


Superior 
parathyroid 
glands 
Trachea 
Persistent cord 
Manubrium of thymic tissue 
of sternum 


Ectopic inferior 


Retrosternal parathyroid gland 


thymus 


Body of sternum 
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Parathyroid Gland 


U Anomalies: 

2. DiGeorge syndrome 
(3ra & 4th pharyngeal 
pouches syndrome): 

" Absence of thymus 
and parathyroids. 


" Immune deficiency 

and | Ca. 
" Anomalies of the 

Beare: | / DiGeorge 
" Facial defects as fish syndrome 


mouth and cleft lip. 
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Adrenal Gland 


U Adrenal cortex: 


" Two episodes of mesodermal 
cells that occurs between root 


of dorsal mesentery and 
gonads. 


" First forms inner fetal cortex, 


second forms outer adult 
cortex. 


" Fetal cortex involutes during 


first 2 weeks after birth. 
" Zona glomerulosa and 


fasciculata are present at birth 
but reticularis is formed by age 


of three. 


U Adrenal medulla: is derived 
from neural crest cells that 
aggregate at inner cortex. 
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A Neural tube 


Neural crest 


Ectodermal 
component 


7 f SS 
Mesonephric ! 


Mesodermal 
ridge 


Mesentery component 


Dorsal root 
ganglia 


Sympathetic 


chain 
ganglia 


Adrenal 


. d 4 777 
NN so medullary 
ARO TERA NN cell 
I~ — * pte \ 
5 TR | (ectodermal) 
/ WY N À 
S ">= Preaortic 
„ 


ganglia 


Adrenal cortex (mesodermal) 
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DEVELOPING SUPRARENAL ra eure! crest 
(ADRENAL) GLAND 


Sympathetic ganglion of 
lateral vertebral chain 


Aorta 5 Site of developing 
Pa ES suprarenal gland 


Preaortic ia 
reaortic gangli — eo A 
6 


Intravisceral ganglia’ 


Wa 


DN 
lin 


Het aa E 


4, 


Sympathetic ganglion Lara 
A pate Abram 
— 


vos Kj Cortical primordium 


Preaotic ganglion 


Mesenteric root 6 > 
Mesonephric blastema 


Creme) = 
Fini te 


Zona glomerulosa 


Adult cortex 


2 MONTHS 


Acidophilic fetal cortex 


Medulla Zona fasciculata 4 MONTHS 
Zona reticularis 
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Inferior phrenic artery 


Meğri CP ee) CONS 
(romain cell precursors) Chromatin cells 


Superior suprarenal arteries 


Left suprarenal gland 
Right suprarenal gland 


Middle 
suprarenal artery 


Inferior 
suprarenal artery 


Inferior vena cava 
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com 


Transverse Section 
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Adrenal Gland 


Adrenal glands 


" Congenital adrenal 
hyperplasia (CAH) or 
Adrenogenital 
syndrome: 

> An abnormal 1 in the 4 
cells of the 4 
suprarenal cortex R 
(due to gene im Se ‘a 
mutation) > 
excessive androgen 
production during 


the fetal period "y" 


Lecture Ouiz © 


1. Mention the primordia of 
the following glands: 
Pituitary 
Inferior parathyroid 
Thyroid 
Adrenal cortex 

. Discuss the fate of 
thyroglossal duct. 


NJ m A m m 


1. The development of the endocrine 
glands: 
Pituitary gland 
Thyroid gland 
Parathyroid gland 
Supra-renal gland 

. The common anomalies of the 
endocrine glands. 


NJ m m m m 


SUGGESTED TEXTBOOKS © 


1. Keith L. Moore: Before we are born, 
essentials of embryology and birth 
defects; 7 edition. 

2. Langman: Medical embryology; 14" 
edition. 

3. Web site: www.studentconsult.com 
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Thank you 
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